Abstract. In this paper, we introduce the notions of fuzzy topological subalgebras and ideals in K-algebras, and investigate some of their properties. We also discuss the properties of homomorphic image and inverse image of fuzzy topological ideals of K-algebras.
Introduction
K. H. Dar and M. Akram [9] introduced a class of logical algebras: K-algebras on a group G( briefly, K(G)-algebras) using the induced binary operation and have further extended its scope of study in [10] . Fuzzy set was introduced by Zadeh [4] . Since then there have been wide-ranging applications of the fuzzy set theory. Many research workers have fuzzified the various mathematical structures, such as topological spaces, functional analysis, loop, group, ring, near ring, vector spaces, automation. In this paper, we introduce the notions of fuzzy topological subalgebras and ideals in K-algebras, and investigate some of their properties such as fuzzy Hausdorff spaces, fuzzy C 5 -disconnectness and fuzzy compactness. We also discuss the properties of homomorphic image and inverse image of fuzzy topological ideals of K-algebras.
Preliminaries
In this section, we review some definitions and properties that will be used in the sequel: Definition 2.1. [9] Let (G, ·, e) be a group with the identity e such that x 2 = e for some x( = e) ∈ G. A K-algebra is a structure K = (G, ·, , e), where " " is a binary operation on G which is induced from the operation "·", that satisfies the following: (k1) (∀a, x, y ∈ G) ((a x) (a y) = (a (y
(k2) (∀a, x ∈ G) (a (a x) = (a x −1 ) a), (k3) (∀a ∈ G) (a a = e), (k4) (∀a ∈ G) (a e = a), (k5) (∀a ∈ G) (e a = a −1 ).
If G is abelian , then conditions (k1) and (k2) can be written as follows:
Definition 2.7. The fuzzy sets φ X and 1 X in X are defined by φ X = {x ∈ X : μ(x) = 0} and 1 X = {x ∈ X : μ(x) = 1} respectively.
Definition 2.8.
A fuzzy topology on a set X is a family τ of fuzzy sets in X which satisfies the following conditions: (B) , is the fuzzy set in X with membership
for all x ∈ X.
(b) Let A be a fuzzy set in X with membership function μ A . The image of A, is denoted by f (A), is the fuzzy set in Y with membership function μ f (A) such that 
) >
Then the family {∅ K , 1 K , A, B} of fuzzy sets in K is a fuzzy topology on K because the empty fuzzy set ∅ K and the whole fuzzy set 1 K are in τ , and the intersection of any two members of τ is a member of τ , and arbitrary union of members of τ is a member of τ .
(b) Define a fuzzy set A in K with membership function μ A defined by μ A (e) = 0.8 and μ A (x) = 0.02 for all x = e in K. It is easy to check that A is a fuzzy subalgebra of K.
) be fuzzy subspaces of fuzzy topological spaces (K 1 , τ) and (K 2 , τ * ) respectively, and let f be a mapping from
, then there exists V ∈ τ * such that
This completes the proof. Definition 3.6. Let τ 1 and τ 2 be fuzzy topologies on K-algebras K 1 and K 2 respectively and A be a fuzzy set with membership function
Theorem 3.7. If τ 1 is a fuzzy topology on the K-algebra K 1 and τ 2 is an indiscrete fuzzy topology on the
Proof. Since τ 2 is an indiscrete fuzzy topology, therefore,
2 ) be any mapping of K-algebras. We see that every member of τ 2 is a fuzzy subalgebra of K-algebra K 2 . So it is enough to prove that for every
.
[by def inition of whole f uzzy set].
Hence f is a fuzzy continuous map which maps 
This shows that f −1 (A) is a fuzzy subalgebra (of K 1 ) in τ 1 and hence f is a fuzzy continuous map from
Theorem 3.9. Let τ 1 and τ 2 be two fuzzy topologies defined on the K-algebras
need not in general be a fuzzy continuous map.
Proof. To prove this theorem it is sufficient if we prove the result to be false for a particular τ 1 and τ 2 defined on any K-algebra K as in our definition of a fuzzy continuous map we have not assumed K 1 and K 2 to be distinct. Let K be any K-algebra. Define two fuzzy topologies τ 1 and τ 2 on K-algebra
where e is identity of a K-algebra.
Clearly, f is a homomorphism. For x ∈ K and λ ∈ τ 2 , we have Proof. Suppose that K 1 is a fuzzy Hausdorff space. Let x t and x s be the fuzzy points in τ 2 with x = y(x, y ∈ K 1 ), then f −1 (x) = f −1 (y), as f is one to one.
For z ∈ X, we consider 
Hence K 2 is a fuzzy Hausdorff space. Conversely, let (K 2 , τ 2 ) be a fuzzy Hausdorff space. By a similar argument and by also using the fact that both f and f −1 are fuzzy continuous maps we can prove that (K 1 , τ 1 ) is a fuzzy Hausdorff space. The proof is now completed. 
] This is contradiction to our assumption. Hence (K 2 , τ 2 ) is also a fuzzy C 5 -connected. 
is a fuzzy open cover of F . Since F is a fuzzy compact, there exists an finite subcover μ
Now we obtain a Theorem of relative fuzzy homomorphism inspired by [5] . Proof. Clearly f is one-to-one. Since
That is, f (A) = A. Since f −1 (x) = x −1 is relatively fuzzy continuous, f is relatively fuzzy open. Thus f is a relative fuzzy homomorphism. Let r a : A → A be a right translation defined by r a (x) = xa and l a : A → A be left translation defined by l a (x) = ax. Then (r a (A))(x) = sup 
is relatively fuzzy continuous. Proof. It is easy to show that
For any x, y ∈ K 1 , we have 
Then μ r
Since B is a fuzzy topological in 
